[Abstract] Single-molecule RNA fluorescence in situ hybridization (smFISH) is a technique to visualize individual RNA molecules using multiple fluorescently-labeled oligonucleotide probes specific to the target RNA (Raj et al., 2008; Lee et al., 2016a) . We adapted this technique to visualize RNAs in the C. elegans whole adult worm or its germline, which enabled simultaneous recording of nascent transcripts at active transcription sites and mature mRNAs in the cytoplasm (Lee et al., 2013 and 2016b ). Here we describe each step of the smFISH procedure, reagents, and microscope settings optimized for C. elegans extruded gonads.
2. Wash with 1 ml wash buffer + 1 μg/ml DAPI for 30 min on rotator (protected from light).
3. Wash 2 x with 1 ml wash buffer. 
Data analysis
Representative smFISH image (Figure 3) . Images taken using confocal microscopy do not require further image processing. However, images taken using wide-field (compound) microscopy must be deconvolved with carefully chosen image processing conditions (e.g., iterations). A caveat to the wide-field method is that over-or underprocessed images can produce false-positive or false-negative signals. Using confocal images, the RNA spots can be systematically quantified with standard image processing (e.g., ImageJ) or published tools (e.g., MATLAB codes) ( microscope with a typical CCD camera (e.g., Hamamatsu C11440) generates microscopic images with the resolution high enough (pixel size: 0.1-0.2 µm) for identifying single RNA spots (Lee et al., 2016a) . For confocal microscopy, we recommend using a pixel size similar to the size that works for wide-field microscopy (Abbaszadeh and Gavis, 2016; Lee et al., 2016b) . As a first step of smFISH analysis, we quantify the size, shape (e.g., Gaussian distribution), signal intensities and subcellular location of detected RNA spots to validate singularity of detected RNA spots. In the Kimble lab, we consistently see nuclei containing one to four active transcription sites using intron-specific smFISH probes, with four matching the maximum number of loci of a gene (after DNA replication in S phase).
The nascent RNAs are nuclear and colocalized to DAPI (or other DNA strain of choice). The mRNAs are cytoplasmic. Detected mRNA spots show tight signal distribution (C.V. < 0.5) in most RNA species, indicating that the detected spots are likely single RNA molecules (Lee et al., 2013 and 2016b) . Control experiments such as detecting RNAs in the target gene knock-out background and using a different set of probes hybridizing the same target gene should be done to ensure the specificity of the probes to the target gene.
Notes

A. Day 1, probe design notes
We used the standard settings of smFISH probe designer (Biosearch Technologies), which spread the probes throughout the gene. We have not tested whether smFISH performance changes depending on the region the probes bind, but one prediction is that 5' probes will better visualize earlier transcription events. RNA-seq data from consortiums (e. iii. Remove bubbles from PLG droplet, being careful not to take gonads with them. ii. Immediately before imaging, remove buffer and add 100 μl GLOX + enzymes.
iii. Dissected gonads are extremely sticky; it is helpful to pipette up and down once in 1-10% Triton X-100 to coat the inside of the pipette. We have adjusted to between 1.0 and 1.5 to gather more light-typically, we stay below 1.25- 
